The Gronau-London-Wyler (GLW) method extracts the CKM angle γ by measuring B ± decay rates involving D 0 /D 0 mesons. Since that method necessitates the interference between two amplitudes that are significantly different in magnitude, the resulting asymmetries tend to be small. CP violation can be greatly enhanced for decays to final states that are common to both D 0 and D 0 and that are not CP eigenstates. In particular, large asymmetries are possible for final states f such that D 0 → f is doubly Cabibbo suppressed while D 0 → f is Cabibbo allowed. The measurement of interference effects in two such modes allows the extraction of γ without prior knowledge of
One striking implication of the standard model with three families is that it can accommodate CP violation via the Kobayashi-Maskawa mechanism [1] . Intense experimental efforts are now underway in B-physics to test the standard model in this regard through measurements of the unitarity triangle [2] . For this program to succeed it is of crucial importance to be able to deduce each of the angles of this triangle from experiment. In this paper we will focus our attention to one of the three angles, namely γ.
We recall that in the standard model, b → cus and b → cus transitions have a relative
Cabibbo-Kobayashi-Maskawa (CKM) phase γ. In order to measure CP violation due to this phase, a means must be found to have these seemingly distinct final states interfere. A mechanism whereby this is possible has been proposed and extensively studied [3, 4, 5, 6, 7, 8] .
The basic idea is that if the uc (cu) hadronize into a single D 0 (D 0 ) meson, which is subsequently seen as a CP eigenstate (e.g. K S π 0 ) or K S + nπ, then both processes lead to a common final state. These two channels can thus interfere quantum mechanically giving rise to, in particular, CP violating effects [3] .
The Gronau-London-Wyler (GLW) method [4, 5, 6, 7, 8] extracts the CKM angle γ from measurements of the branching ratios of the six processes, The use of D 0 and D 0 decays to common states that are not CP eigenstates was proposed several years ago [7] . In this Letter we wish to point out that among this category, D 0 decays which are doubly Cabibbo suppressed lead to CP violating effects that may be greatly enhanced. In addition, a number of potential experimental difficulties with the GLW method may be reduced or overcome.
The primary problem with respect to the GLW method is the fact that CP violating asymmetries tend to be small since
is color allowed. Moreover, when the appropriate CKM factors are taken into account, the former amplitude is typically an order of magnitude smaller than the latter. In the GLW method the interference effects are therefore limited to O(10%), which indicates the maximum possible size for CP violation via this method. To overcome this we choose instead D 0 -modes, f , that are not CP-eigenstates. Especially appealing are modes f such that
etc.). As a result, the two interfering amplitudes become comparable. Numerically, the ratio between these two amplitudes is crudely given by [9] :
where M denotes the amplitude for the given process. Here the color-suppressed amplitude (∼ a 2 ) is reduced with respect to the color-allowed one (∼ a 1 ) by the factor suggested in [10] :
and the ratio of CKM elements |V ub /V cb | ≈ 0.08 was used.
While a naive estimate for the ratio of twice Cabibbo suppressed to Cabibbo-allowed branching ratio is
form-factor and decay constant ratios may increase it somewhat. Such a ratio has been observed by CLEO [11] Br(
whose central value was used in Eq. (1) for the generic ratio.
The balancing of the amplitudes illustrated in Eq. (1) suggests that CP violating effects in the interference of two amplitudes of this type can be large. Let us define, for a general final state f , the CP violating partial rate asymmetry:
where the square bracket denotes that the bracketed mode originates from a D 0 /D 0 decay.
Based on the above argument potentially the largest CP violating asymmetry A(K, f ) in In the GLW method where f is a CP eigenstate, the strong phase difference between
is to an excellent approximation 0 mod π [12]. Therefore the total strong phase difference involved is that of the initial B decay, ζ K mod π, where ζ K is given by: 
, it is likely that for at least some of these sin(ζ K + δ f ) will be large leading to a large asymmetry A(K, f ).
Another potential problem that arises with the GLW method is that to reconstruct γ it is necessary to know separately the branching ratios
) can be measured via conventional methods,
) suffers from some serious experimental difficulties. (1) demonstrates, interference effects of O(1) with the
) will be present. Clearly then, the D 0 must be tagged with a decay that is distinct from any decay of the D 0 , for instance the semileptonic
This mode, however is subject to daunting backgrounds, such as B − → l − ν l X c which is O(10 6 ) times larger. Such backgrounds may be difficult to overcome [14] .
In our technique, the possibility of having a variety of strong phases allows for several methods for the extraction of γ [15]. For brevity, we will mention only two in this Letter.
We assume here all relevant branching ratios for D 0 decays are known.
In method (1) we assume that
We also require the experimental determination of BR's for at least two distinct final states f 1 and f 2 (where at least one of f 1 , f 2 is not a CP eigenstate):
This information suffices to extract γ, Br(B − → K − D 0 ), and the two relevant strong phase differences up to some discrete ambiguity.
To see how this works, let us define the quantities:
where i = 1, 2. In this case, therefore, we know the quantities
The expressions for d(K, f i ), d(K, f i ) in terms of the strong phases and γ gives us four equations:
where ξ
These four equations contain the four unknowns {ξ
which therefore can be determined up to discrete ambiguities. Adding additional modes will, in general, reduce the ambiguity to an overall two-fold one in the sign of all the phases. 
Since the separate phase shifts δ f i on the right hand side of (4) may be determined from data at a ψ ′′ charm factory [15, 16] or from detailed studies of D decays [17] , this relation puts an additional constraint on the system of equations (3 
is accurately known as well as the following branching ratios:
Thus, for the mode f we know Let us now give a rough numerical estimate of the typical size of the asymmetry A(K, f ) and the number of B ′ s needed to observe the effect using our method. We shall perform the estimate for the case
We start with the known branching ratio 
In terms of the angles ξ K * K + ρ − and γ, the partial rate asymmetry A is given by:
where
For the numbers above then R = .99. In order to estimate the asymmetry A however, we need to know the value of the weak and strong phases which are not very well constrained experimentally. For the purpose of our estimates, let us take cos ξ K * K + ρ − cos γ = 0 so that the denominator in eq. (5) assumes its average value and also sin ξ 
which in this case would be N 3σ ≈ 5.9 × 10 7 . Similarly for the case of
As a comparison, one can perform a similar estimate for the case where f is a CP eigenstate as in the GLW method. Thus if we take f = K S π 0 , and assume sin ζ K sin γ = 1/2; cos ζ K cos γ = 0, we get R ≈ .19, A ≈ 9.5%, and finally N 3σ ≈ 31×10 7 . In the GLW method it is possible to properly combine statistics for all CP eigenstate modes. If one does not include modes with K L this amounts to a branching fraction which is roughly 5% of D 0 decays. Taking 5%, we find that N 3σ ≈ 6.5 × 10 7 , about the same as for our single mode above. In [15] similar estimates are performed for the modes
each of which produces results for A and N 3σ of the same order of magnitude as the
An important point to bear in mind about CP non-eigenstate modes such as K * + π − and K + ρ − is that they are just approximations to concentrations in the Dalitz plot for Kππ.
In full generality each point of this Dalitz plot contains a separate value of δ. In principle, one can generate a set of equations (3) and
is small, then no observable CP violation will be produced even though one may still be able to deduce cos γ.
In our method, problem (a) is overcome since there are a large number of different modes that one can use. Using the decay chains 
is unlikely in our case because for non-CP eigenstate modes f i , the strong phase difference between the two interfering B decay 
